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(Received for publication, September 8, 1964) As to the change of factors relating to the plasmin system during pregnancy and puerperium, some conflicts have been found in the literature. This paper deals with the results of systemic analysis of this enzyme system, and the relation be tween sex hormones and the factors is discussed. Figures in Roman style are expressed by the same fashion as in Table I . 6. Influence of progesterone on factors of plasmin system Depot progesterone (125 mg of 17-alpha-oxyprogesterone capronate) was administered intramuscularly to females with or without ovarian function. tendency was noted in fibrinogen (Fig. 4) and caseinolytic activity of the euglobulin (Fig. 7) . 7. Influence of estrogen on factors of plasmin system Depot estrogen (10 mg of estradiol propionate) was administered in the same manner as progesterone. The average activity was markedly decreased in antiplasmin (Fig. 6 ) and fibrinolytic activity of the euglobulin fraction (Fig. 8) . They reached a minimum value 1 to 3 days after the administration and then returned to near the preadministration values with wide individual variation. The spontaneous caseinolytic activity of the euglobulin fraction (Fig. 7) was markedly enhanced. No change in total plasmin (Fig. 5 ) and variable fluctuation in fibrinogen (Fig. 4) were observed.
No case of conversion from negative to positive in fibrinolysis determined by the doubling dilution method was noted in both groups of progesterone and estrogen administration. The authors also noted none of fibrinolytic state, by using the doubling dilution method, in 280 cases of normal pregnancy. Biezenski and Moore" observed a marked decrease in the activity in the last month of pregnancy and labor, and a quick return to non-pregnancy level immediately after delivery. The high incidence of positive fibrinolysis during early pregnancy and the puerperium reported by Biezenski and Moore may be due to their special technique for the detection of fibrinolytic activity. They used a clot procedure presented by Fearnley and Lackner9 which is based on the fact that the fibrinolytic activity is quickly destroyed at room temperature but can be preserved by keeping the plasma at ice temperature. However, one should note the fact that the proteolytic activity of plasma increases when plasma is stored in an ice chest. Therefore, the result obtained by such cold procedure may represent not only its own activity but also artificially induced fibrinolytic activity.
The spontaneous proteolytic activities of the euglobulin fraction were elevated as pregnancy advanced and then approached normal levels after delivery. This state was observed markedly in the caseinolytic activity, but unremarkably in the fibrinogenolytic and fibrinolytic ones. Gillman et al.10 noted that fibrinolytic activity measured by Von Kaulla's euglobulin. lysis time decreased significantly during the early months of pregnancy and remained low until the second stage of labor. As detectable amounts of antiplasmin and fibrinogen in a greater variety of concentration are contained in the euglobulin fraction, the euglobulin lysis time would not completely represent the fibrinolytic activity of blood. When one utilizes the euglobulin fraction as a tool of determination of fibrinolytic activity, such contamination with these substances in the euglobulin fraction must be con sidered. However, more accurate results can be obtained by artificially adding fixed amount of substrate, as in the authors' method.2. 3 An elevation of total plasmin during pregnancy was also noted by Elsner,n however, the elevation was not as marked as the authors' result. This may be due to a difference of the calculation method of the caseinolytic activity of SK activated euglobulin fraction.
As to the concentration of antiplasmin, Elsner11 and Ruckstuhl et al.12 noted a decrease, Biezenski13 did not observe the change, while Macfarlane et al.7 and the authors observed an increase. The assay method of antiplasmin employed by Elsner,11 Ruckstuhl et a1.12 and Biezenski,13 in which plasma or serum itself was used as antiplasmin source, seems to be unable to represent the real antiplasmin level. This is because the antiplasmin level obtained by their method must be influenced with one's own plasminogen, which is markedly increased during pregnancy, in plasma or serum. If both plasminogen and antiplasmin are simultaneously increased or decreased in the same proportion, antiplasmin level never be changed unless the euglobulin-eliminated plasma or serum is used. It is, therefore, more accurate to use the euglobulin-eliminated plasma or serum as an antiplasmin source, in which most plasminogen or plasmin is removed.
Gillman et al.10 suggested that the endocrine changes during pregnancy may be responsible for an alteration in plasma fibrinolytic activity. The experiment presented here showed that the administration of progesterone gave increases of the total plasmin, antiplasmin and spontaneous fibrinolytic activity of the eugloublin fraction, but irregular changes in fibrinogen and caseinolytic activity of the euglobulin. Estrogen was responsible for an increase of spontaneous caseinolytic activity and decreases in antiplasmin and spontaneous fibrinolytic activity of the euglobulin. Thus, the balance between coagulation and plasmin systems can be schematized as presented in Fig. 9 .
